Introduction
============

Unintended pregnancies refer to pregnancies that occur at a time the woman would have preferred to wait till sometime in the future or when the woman no longer wants another child[@R1], [@R2]. Each year, across the world, there are about 85 million unintended pregnancies with developing countries accounting for 72.6 million of the total, and Eastern Africa accounting for the highest proportion in Africa[@R3]. At the prevailing level, unintended pregnancies remain an important global public health issue because of its adverse effects on the sexual and reproductive health of women, as well as adverse effects on children[@R4]--[@R10]. These effects include less likelihood of prolonged breastfeeding, induced abortions, maternal deaths, maternal disabilities and poor mental health, depression during pregnancy, neonatal deaths, and postpartum depression[@R1], [@R11]--[@R16]. Against this backdrop, it is important to sustain research interest on the underlying factors associated with unintended pregnancies so as to inform policy and family planning programmatic decision-making.

However, most of the existing quantitative studies in Kenya and elsewhere[@R17]--[@R22] tend to examine the influence of individual socio-demographic and health characteristics on unintended pregnancies without giving sufficient attention to community characteristics. Community characteristics are the distinct characteristics of the social group to which individuals belong. These characteristics may affect health outcomes either directly, for example unintended pregnancy, or indirectly by moderating how individuals\' characteristics affect health outcomes. Although, individual characteristics may directly affect health outcomes, community characteristics represent a higher level of abstraction, and have independent effects on individual health outcomes such as unintended pregnancy after individual characteristics have been considered. The basic reason for such independent effects is that two individuals with similar individual characteristics may have different likelihood of a health outcome because they live in different communities. For instance, it is possible for a woman with very low education to reside in a community where most women are educated. The kind of social influence created by the fact that majority of women in the community are educated would differ from another context where majority in the community have no formal education. In the same vein, neither can it be argued that community characteristics are superior to individual characteristics nor can the reverse be substantiated. The empirical reality is that both types of characteristics help in providing a deeper understanding about different factors affecting an outcome. Hence, addressing the current prevalence of unintended pregnancies in Kenya may require not only the analysis of individual characteristics, but also the community characteristics. The need to give primacy to relevant community and social contexts in understanding health behaviour and outcomes is well established in literature^23--24^. Though a number of studies have examined community contexts of pregnancy-related issues^25--26^, fewer studies^27--28^ have specifically investigated the influence of community characteristics on unintended pregnancies. The few existing studies mainly focused on community education, community poverty level, and geographic region. Other community variables such as community media exposure, community fertility norms and community level of teenage motherhood have rarely been linked to unintended pregnancies. This knowledge gap has been addressed in this study.

Two reasons account for selecting Kenya as a study location. Firstly, the current level of unintended pregnancies in Kenya is over 40 percent in spite of modest achievement of the family planning programme in the country^29--30^. This exerts enormous pressure on fertility and family planning programmes in the country, and may slow down fertility transition. Secondly, most existing studies on correlates of unintended pregnancies in Kenya^31--32^ did not analyse community characteristics in their investigations. The objective of the paper is, therefore, to examine community characteristics influencing unintended pregnancies in Kenya. The study was guided by the research question: Do community characteristics influence unintended pregnancies in Kenya?

Methods
=======

Study setting
-------------

The Republic of Kenya is the third most populous country in Eastern Africa with an estimated 2015 population of 44.3 million persons^33^. The country\'s population grows mainly through natural increase. The current contraceptive prevalence rate for modern methods in Kenya is 53% which is above the Eastern Africa\'s average of 35%^33^. Based on current Human Development Index, Kenya is rated as a low human development country with moderate inequality in gender, education and income^34^. Since 1967, the government of Kenya has implemented the national family planning programme as an integral part of the overall national development strategies, making Kenya one of the sub-Saharan African countries with the earliest national family planning programme^35^. With over fifty years of implementation, the family planning programme in Kenya has resulted in fertility decline and reduction in adverse reproductive health outcomes such as childhood mortality rate, maternal mortality, and HIV prevalence in the country^36^. Although, the first National Reproductive Health Policy in Kenya was adopted only in 2007^37^, the country has appropriate policies and programmes to promote the sexual and reproductive health of the population.

These include the 2015 National Adolescent Sexual and Reproductive Health Policy, Kenya Health Policy (2012- 2030), 2014 National Gender-Based Violence Policy, and the 2012 Population Policy for National Development^38^. However, in spite of the numerouspopulation and health policies, the sexual and reproductive health of men and women in Kenya remains poor with high prevalence of unintended pregnancies and clandestine abortion^30^. It was noted in the policy that lack of political commitment, poverty and a number of socio-cultural factors such as lack of female autonomy in decision-making, myths and misconceptions such as associating contraceptives with being promiscuous or health challenges, and negative attitudes hindered the progress of previous population and health programmes in the country^35^. Current efforts to improve sexual and reproductive health, particularly contraceptive prevalence in the country, include expansion of family planning service delivery points including community-based distribution, promotion of male involvement, integration of family planning with HIV/AIDS and other reproductive health services^35^.

Data source and sample design
-----------------------------

Data analysed in the study were extracted from the women\'s data of the 2014 Kenya Demographic and Health Survey (KDHS). The 2014 KDHS was implemented by national agencies led by the Kenya National Bureau of Statistics. The sample included in the survey was drawn from 39,679 households in 1,612 clusters (primary sampling unit) with 995 clusters in rural areas and 617 urban areas. A two-staged sampling technique was adopted for the survey. Detail design of the 2014 KDHS has been published^36^. The study did not analyse information from all the women covered in the survey. Analysis was restricted to women who were currently pregnant or whose last child was born within the last five years preceding the survey. The weighted sample size was 6,871 women. Data were requested from MEASURE DHS through online data access facility. Authorisation to analyse the dataset was granted by the organisation.

Outcome variable
----------------

The outcome variable was pregnancy intention categorised into intended and unintended. This was generated from information on the last child born during the last five years and from current pregnancy. The pregnancy intention of women who reported that they wanted their last child or current pregnancy were categorised as 'intended' while the pregnancy intention of those who reported that they wanted the child or pregnancy later and those who do not want the child or current pregnancy were categorised as 'unintended'.

Explanatory and control variables
---------------------------------

The explanatory variables were five individual-level variables and five community-level variables. Five individual-level variables were analysed, namely: individual education, age at first marriage, current marital status, parity and employment status. These variables were selected on the basis of their significance in previous studies^34,36,^[@R22]. Age at first marriage was categorised into four groups, namely,: 14 years or less, 15--19 years, 20--24 years and 25 years or older. Current marital status was grouped into two, namely: not currently married and currently married. Parity was measured by number of children ever born and was divided into three groups, namely: low parity (two or fewer children ever born), multiparity (three to four children ever born), and grand multiparity (five or more children ever born). Employment status was categorised as employed or unemployed.

The five community-level variables were community media exposure, community fertility norm, community education, community type of residence, and community level of teenage motherhood. Two of these variables (education and type of residence) have been analysed in an earlier study^26^. Community media exposure was generated from the combined frequencies of reading newspaper, listening to radio, and watching television within a week. Community fertility norm was generated from combination of individual ideal family size, while community initiation of childbearing was generated from combination of individual age at first birth. Community education was derived from combination of individual woman education.

To derive community variables, the method of aggregation was adopted by first setting a benchmark to indicate proportion of women in the community having the attribute or characteristic of interest and then aggregating the variable at the cluster (community) level. The proportions were then ranked and divided into three groups (tertiles). For instance, to derive community level of teenage motherhood, age at first birth was benchmarked at 18 years. All women who became mothers below age 18 years were combined and sorted by cluster to show the proportion of women who became mothers early. This proportion was then divided into three to indicate low, medium, or high proportions of teenage motherhood in the community. Previous studies that have explored community contexts using the DHS data have used similar method to derive community variables^41--42^.

Four household-level variables were selected for statistical control. These are women\'s autonomy, household wealth, spousal violence, and type of marriage. All the variables have shown significant influence on unintended pregnancies in previous studies^40^, [@R8]. Women\'s autonomy was based on responses to questions on participation in three household decisions, namely: decision on own health, purchase of large household items and visits to friends and relatives. Women who took all the decisions solely were defined as having 'high' autonomy, those who took part in the decision jointly with the male partner were defined as having 'partial' autonomy, and other women such as those who did not take part at all in the decisions were defined as having 'no' autonomy. Women were grouped as 'polygamous' or 'monogamous' if the partner had at least one other wife or not. The three types of spousal violence measured in the DHS (physical, sexual and emotional) were combined to form a single variable showing whether women had ever or never experienced at least one type of spousal violence.

Statistical analyses
--------------------

All statistical analyses were performed using Stata 12. Frequency distributions were used to describe sample characteristics and prevalence of unintended pregnancies. Simple cross tabulation of explanatory variables and pregnancy intention, and unadjusted binary logit coefficient with 95% confidence interval were used to examine the relationship between the study variables. Positive coefficient indicates positive relationship and negative coefficient indicate otherwise. The multilevel mixed-effects logistic regression analysis was applied. This method was selected for the study because of the hierarchical nature of the data^43^.
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Where:

*π~ij~* is the log of odds of unintended pregnancy

(1 − *π~ij~*) is the log of intended pregnancy

*β*~0~ is log of the intercept

*β*~1~...*β*~*n*~ are the regression coefficients

*X*~1*ij*~...*X*~*nij*~ are the individual and community characteristics included in the model *u*~0*j*~ are the random errors at cluster level *e~ij~* is the error term.

Model Estimation
----------------

The Stata *xtmelogit* command was used to estimate the model parameters^44^. Five different models were fitted. Model 0 is the empty model which did not include any explanatory variable. Model 1 included only individual-level variables while Model 2 was based on the community-level variables. In Model 3, the individual and community variables were combined. The full model (Model 4) included all explanatory and control variables. The odds ratios with 95% confidence intervals were used to measure the fixed-effects (measure of association between the explanatory and outcome variables). The Intra-Class Correlation (ICC) was used to measure the random effects (measure of variation).

The ICC was calculated as: ${Log} = \left\lbrack \frac{\pi_{ij}}{1 - \pi_{ij}} \right\rbrack = \beta_{0} + \beta_{1}X_{1{ij}} + ...\beta_{n}X_{nij} + u_{0j} + e_{ij}$ where $\sigma_{u}^{2}$ is the variance at the community level and π2/3 is equal to 3.29^43^. The ICC expressed in percentage showed the variation in unintended pregnancies due to community characteristics.

Model Diagnosis
---------------

Model adequacy was examined by the Log-likelihood Ratio test (LR test). The LR test compares the fitted model with one-level ordinary linear regression. The result will indicate if the fitted model is adequate for the data being analysed. The Variance Inflation Factor (VIF) with mean VIF of 3.68 confirmed the absence of significant multicollinearity among the explanatory variables. The statistical significance for all tests was set at p\<0.05.

Results
=======

[Table 1](#T1){ref-type="table"} presents the socio-demographic profile of respondents. Educational attainments among the women showed dominance of primary education (54.6%). Higher education was the least educational level attained among respondents. Nearly two-thirds of respondents were currently working. Low parous women were dominant among respondents. However, the proportion of multiparous women was nearly one-third of the respondents (29.9%). Majority of the women were currently married. Nearly half of respondents became mothers within the 15- 19 years age interval, while nearly one-third of respondents (30.4%) became mothers within the 20--24 years age interval. However, more than one-tenth of respondents became mothers before reaching the lower limit of the conventional reproductive age. The proportion of women who had ever experienced at least one type of spousal violence was slightly more than one-tenth (13.3%), while majority of them had not witnessed any form of spousal violence. More than one-third of respondents (39.6%) had high individual autonomy, but the proportion of respondents with moderate individual autonomy was nearly one-third of respondents (32.5%). Household wealth was nearly evenly distributed among the women. However, the highest proportion of the women belongs to households in the richest wealth quintile. Majority of respondents (70.7%) were in monogamous unions. The prevalence of unintended pregnancies was more than one-third (41.9%) among respondents.

###### 

Respondents\' socio-demographic characteristics and pregnancy intention, Kenya, selected women, 2014

  Characteristic                                                       Number of Women   Percentage
  -------------------------------------------------------------------- ----------------- ------------
  Education                                                                              
  None                                                                 672               9.8
  Primary                                                              3,755             54.6
  Secondary                                                            1,830             26.6
  Higher                                                               614               9.0
  Employment status                                                                      
  Unemployed                                                           2,375             34.6
  Employed                                                             4,496             65.4
  Parity                                                                                 
  Low (2 or fewer)                                                     3,210             46.7
  Multiparity (3--4)                                                   2,052             29.9
  Grand multiparity (5 or more)                                        1,609             23.4
  Marital status                                                                         
  Not currently married                                                1,290             18.8
  Currently married                                                    5,581             81.2
  Age at first marriage                                                                  
  14 years or less                                                     1,049             15.3
  15--19 years                                                         3,197             46.5
  20--24 years                                                         2,088             30.4
  25 years or older                                                    537               7.8
  Spousal violence                                                                       
  Ever experienced                                                     916               13.3
  Never experienced                                                    5,955             86.7
  Household wealth quintile                                                              
  Poorest                                                              1,379             20.0
  Individual autonomy                                                                    
  Low                                                                  1,920             27.9
  Moderate                                                             2,231             32.5
  High                                                                 2,720             39.6
  Type of marriage                                                                       
  Monogamy                                                             4,860             70.7
  Polygamy                                                             2,011             29.3
  Community education (proportion with at least secondary education)                     
  Low                                                                  1,690             24.6
  Medium                                                               2,323             33.8
  High                                                                 2,858             41.6
  Community level of teenage pregnancy                                                   
  Low                                                                  2,622             38.2
  Medium                                                               2,242             32.6
  High                                                                 2,007             29.2
  Fertility norm (proportion of large family size)                                       
  Low                                                                  3,042             44.3
  Medium                                                               2,381             34.6
  High                                                                 1,419             21.1
  Community media exposure (proportion with access to mass media)                        
  Low                                                                  1,762             25.6
  Medium                                                               2,228             32.4
  High                                                                 2,881             42.0
  Community residence type                                                               
  Urban                                                                2,676             38.9

[Table 2](#T2){ref-type="table"} presents the relationship between explanatory and outcome variable. Education had mixed relationship with pregnancy intention. The proportion of unintended pregnancies was highest among women who had primary education (48.3%), but the proportion reduced as educational level improved to secondary (41.0%) and higher level (23.7%). Only higher education was negatively associated with pregnancy intention. Employment status and pregnancy intention were negatively associated with slightly higher proportion of unintended pregnancy among women who were not working compared with employed women (42.2% vs. 41.7%). Parity and pregnancy intention were positively related with consistent increase in the proportions of unintended pregnancies as parity level increases. The relationship between marital status and pregnancy intention was negative. Women who were not currently married had higher proportion of unintended pregnancies compared with those currently married (58.8% vs. 38.0%). Likewise, age at first marriage and pregnancy intention were negatively associated with higher proportions of unintended pregnancies among women who married at younger ages.

###### 

Bivariate relationship between socio-demographic characteristics and pregnancy intention

  Characteristic                         \% unintended   Coeff.       p\> \|t\|   95% CI
  -------------------------------------- --------------- ------------ ----------- ---------------
  Education                                                                       
  None ^ref^                             25.0            \-           \-          \-
  Primary                                48.3            1.030\*      \<0.001     0.794 1.267
  Secondary                              41.0            0.732\*      \<0.001     0.467 0.998
  Higher                                 23.7            −0.072       0.663       −0.394 0.251
  Employment status                                                               
  Unemployed ^ref^                       42.2            \-           \-          \-
  Employed                               41.7            −0.019       0.784       −0.152 0.114
  Parity                                                                          
  Low ^ref^                              38.1            \-           \-          \-
  Multiparity                            38.9            0.034        0.662       −0.120 0.189
  Grand multiparity                      53.3            0.618\*      \<0.001     0.458 0.778
  Marital status                                                                  
  Nor currently married                  58.8            \-           \-          \-
  Currently married                      38.0            −0.849\*     \<0.001     −1.001--0.697
  Age at first marriage                                                           
  ≤ 14 years ^ref^                       59.3            \-           \-          \-
  15--19 years                           43.5            −0.638\*     \<0.001     −0.818--0.458
  20--24 years                           33.7            −1.053\*     \<0.001     −1.257--0.849
  25 years or older                      29.6            −1.245\*     \<0.001     −1.549--0.940
  Spousal violence                                                                
  Ever experienced ^ref^                 48.3            \-           \-          \-
  Never experienced                      40.9            −0.298\*\*   0.002       −0.488--0.108
  Household wealth                                                                
  Poorest ^ref^                          39.6            \-           \-          \-
  Poorer                                 53.5            0.563\*      \<0.001     0.383 0.742
  Middle                                 52.1            0.504\*      \<0.001     0.309 0.699
  Richer                                 38.5            −0.048       0.661       −0.261 0.166
  Richest                                28.5            −0.497\*     \<0.001     −0.721--0.274
  Individual autonomy                                                             
  Low ^ref^                              53.6            \-           \-          \-
  Moderate                               31.4            −0.925\*     \<0.001     −1.086 -0.765
  High                                   42.2            −0.461\*     \<0.001     −0.604 -0.318
  Type of marriage                                                                
  Monogamy ^ref^                         37.4            \-           \-          \-
  Polygamy                               52.7            0.624\*      \<0.001     0.493 0.755
  Community education                                                             
  Low ^ref^                              36.8            \-           \-          \-
  Medium                                 50.7            0.568\*      \<0.001     0.390 0.746
  High                                   37.7            0.039\*      \<0.001     −0.134 0.211
  Community level of teenage pregnancy                                            
  Low ^ref^                              36.7            \-           \-          \-
  Medium                                 41.2            0.186\*\*    0.037       0.011 0.361
  High                                   49.5            0.522\*      \<0.001     0.347 0.698
  Community fertility norm                                                        
  Low ^ref^                              40.6            \-           \-          \-
  Medium                                 47.2            0.266\*\*    0.002       0.101 0.432
  High                                   35.9            −0.200\*\*   0.038       −0.389 -0.011
  Community media exposure                                                        
  Low ^ref^                              38.1            \-           \-          \-
  Medium                                 47.6            0.391\*      \<0.001     0.204 0.578
  High                                   39.8            0.071        0.457       −0.115 0.256
  Community residence type                                                        
  Urban ^ref^                            36.6            \-           \-          \-
  Rural                                  45.2            0.357\*      \<0.001     0.207 0.506

Spousal violence showed negative association with pregnancy intention with lower proportion of unintended pregnancies among women who had never experienced any type of spousal violence. Women\'s autonomy was negatively associated with pregnancy intention. The proportion of unintended pregnancies was highest among women with low autonomy and lowest among women with moderate autonomy, but women who had high autonomy had higher proportion of unintended pregnancies compared with women with moderate autonomy. Household wealth had mixed relationship with pregnancy intention. At the lower levels of the wealth groups, the relationship was positive, but negative at higher levels of the wealth groups. Type of marriage and pregnancy intention were positively associated with higher proportion of unintended pregnancies among polygamous women. With the exclusion of community fertility norm, all the community-level variables were positively associated with pregnancy intention.

[Table 3](#T3){ref-type="table"} presents results of the fixed effects of the multilevel logistic regression. In Model 1, all individual characteristics, excluding employment status, significantly influenced the likelihood of unintended pregnancies. In Model 2, all the community characteristics exerted significant influence on the likelihood of unintended pregnancies. When the individual and community characteristics were combined in Model 3, there was no change in the pattern of influence on the likelihood of unintended pregnancies. However, in the full model (Model 4), there were slight changes in the pattern of influence on unintended pregnancies. All the individual characteristics revealed significant influence on unintended pregnancies. For instance, women who attained higher education were twice likely to have unintended pregnancies compared with uneducated women (OR=2.081; CI: 1.442- 3.002); women who were working were 14.1% less likely to have unintended pregnancies (OR=0.859; CI: 0.753--0.980); and grand multiparous women were more than twice likely to have unintended pregnancies compared with low parity women (OR=2.220; CI: 1.834--2.687).

###### 

Multilevel logistic regression showing fixed effects on unintended pregnancies

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Characteristic                         Model 1   Model 2   Model 3       Model 4                                                                                       
  -------------------------------------- --------- --------- ------------- ----------- --------- ------------- ----------- --------- ------------- ----------- --------- -------------
  Education                                                                                                                                                              

  None ^ref^                             \-        \-        \-                                                \-          \-        \-            \-          \-        \-

  Primary                                4.794\*   \<0.001   3.602 6.379                                       2.862\*     \<0.001   2.207 3.709   2.845\*     \<0.001   2.192 3.693

  Secondary                              4.502\*   \<0.001   3.335 6.078                                       2.574\*     \<0.001   1.921 3.449   2.816\*     \<0.001   2.082 3.810

  Higher                                 2.503\*   \<0.001   1.787 3.506                                       1.558\*\*   0.013     1.098 2.212   2.081\*     \<0.001   1.442 3.002

  Employment status                                                                                                                                                      

  Unemployed ^ref^                       \-        \-        \-                                                \-          \-        \-            \-          \-        \-

  Employed                               0.971     0.658     0.854 1.105                                       0.893       0.088     0.784 1.017   0.859\*\*   0.023     0.753 0.980

  Parity                                                                                                                                                                 

  Low ^ref^                              \-        \-        \-                                                \-          \-        \-            \-          \-        \-

  Multiparity                            1.369\*   \<0.001   1.177 1.593                                       1.364\*     \<0.001   1.173 1.587   1.323\*     \<0.001   1.139 1.536

  Grand\                                 2.305\*   \<0.001   1.904 2.792                                       2.378\*     \<0.001   1.955 2.894   2.220\*     \<0.001   1.834 2.687
  multiparity                                                                                                                                                            

  Marital status                                                                                                                                                         

  Not c/married ^ref^                    \-        \-        \-                                                \-          \-        \-            \-          \-        \-

  Currently\                             0.413\*   \<0.001   0.334 0.510                                       0.424\*     \<0.001   0.344 0.523   0.637\*\*   0.003     0.471 0.861
  married                                                                                                                                                                

  Age at first marriage                                                                                                                                                  

  ≤ 14 years ^ref^                       \-        \-        \-                                                \-          \-        \-            \-          \-        \-

  15--19 years                           0.617\*   \<0.001   0.508 0.748                                       0.616\*     \<0.001   0.508 0.748   0.615\*     \<0.001   0.507 0.747

  20--24 years                           0.487\*   \<0.001   0.391 0.607                                       0.496\*     \<0.001   0.397 0.619   0.506\*     \<0.001   0.406 0.630

  25 years or\                           0.469\*   \<0.001   0.346 0.636                                       0.483\*     \<0.001   0.356 0.655   0.513\*     \<0.001   0.379 0.694
  older                                                                                                                                                                  

  Community education                                                                                                                                                    

  Low                                                                      \-          \-        \-            \-          \-        \-            \-          \-        \-

  Medium                                                                   1.612\*     \<0.001   1.327 1.958   1.461\*     \<0.001   1.206 1.771   1.392\*     \<0.001   1.153 1.680

  High                                                                     1.068       0.529     0.870 1.312   1.133       0.264     0.910 1.412   1.171       0.157     0.41 1.459

  Community level of teenage pregnancy                                                                                                                                   

  Low                                                                      \-          \-        \-            \-          \-        \-            \-          \-        \-

  Medium                                                                   1.144       0.116     0.967 1.354   1.071       0.412     0.909 1.261   1.051       0.542     0.895 1.235

  High                                                                     1.818\*     \<0.001   1.504 2.197   1.482       \<0.001   1.237 1.775   1.403\*     \<0.001   1.177 1.673

  Community fertility norm                                                                                                                                               

  Low ^ref^                                                                \-          \-        \-            \-          \-        \-            \-          \-        \-

  Medium                                                                   1.080       0.371     0.913 1.277   1.011       0.896     0.859 1.189   0.987       0.870     0.840 1.159

  High                                                                     0.452\*     \<0.001   0.361 0.565   0.517       \<0.001   0.413 0.648   0.529\*     \<0.001   0.423 0.662

  Community media exposure                                                                                                                                               

  Low ^ref^                                                                \-          \-        \-            \-          \-        \-            \-          \-        \-

  Medium                                                                   1.606\*     \<0.001   1.319 1.955   1.422\*     \<0.001   1.176 1.719   1.432\*     \<0.001   1.186 1.728

  High                                                                     1.380\*\*   0.002     1.128 1.689   1.303\*     \<0.001   1.070 1.586   1.468\*     \<0.001   1.199 1.797

  Community residence type                                                                                                                                               

  Urban ^ref^                                                              \-          \-        \-            \-          \-        \-            \-          \-        \-

  Rural                                                                    1.534\*     \<0.001   1.303 1.806   1.355\*     \<0.001   1.159 1.584   1.088       0.293     0.929 1.275

  Spousal violence                                                                                                                                                       

  Ever ^ref^                                                                                                                                       \-          \-        \-

  Never                                                                                                                                            0.760\*\*   0.002     0.539 0.905

  Women autonomy                                                                                                                                                         

  Low ^ref^                                                                                                                                        \-          \-        \-

  Moderate                                                                                                                                         0.643\*     \<0.001   0.513 0.806

  High                                                                                                                                             0.964       0.732     0.779 1.191

  Household wealth                                                                                                                                                       

  Poorest ^ref^                                                                                                                                    \-          \-        \-

  Poorer                                                                                                                                           1.224\*\*   0.041     1.009 1.486

  Middle                                                                                                                                           1.219       0.059     0.992 1.497

  Richer                                                                                                                                           0.751\*\*   0.013     0.600 0.941

  Richest                                                                                                                                          0.510\*     \<0.001   0.384 0.677

  Type of marriage                                                                                                                                                       

  Monogamy ^ref^                                                                                                                                   \-          \-        \-

  Polygamy                                                                                                                                         1.275\*\*   0.014     1.050 1.547
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

[Table 4](#T4){ref-type="table"} presents results of the random effects of the multilevel logistic regression. The LR test confirms that all the fitted models were adequate for the data analysed. In the empty model, the ICC showed that the community-level variables accounted for 21.4% of the variation in unintended pregnancies among women in Kenya. In Model 1, the community-level variables accounted for 12.1% of the variation, while in Model 2, community-level variables accounted for 13.3% of the variation in unintended pregnancies among women. In Model 3, it accounted for 10.0%, while in Model 4, it accounted for 8.9% of the variation in unintended pregnancies. These results confirm that community characteristics do have effects on the prevalence of unintended pregnancies among women in Kenya.

###### 

Multilevel logistic regression showing random effects on unintended pregnancies

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Parameter               Empty Model            Model 1               Model 2                Model 3                Model 4                                                                                                    
  ----------------------- ---------------------- --------------------- ---------------------- ---------------------- ---------------------- ----------- ------- ------- ----------- ------- ------- ----------- ------- ------- -----------
  Variance\               0.897                  0.148                 .65--1.24              0.453                  0.096                  .23-.68     0.503   0.096   .34-.73     0.365   0.083   .23-.57     0.322   0.077   .20-.51
  (Community)                                                                                                                                                                                                                   

  Variance (Individual)   0.457                  0.383                 .09 -2.34              0.462                  0.418                  .08--2.72   0.478   0.379   .01--2.26   0.454   0.419   .07--2.77   0.412   0.405   .06--2.83

  1CC (%)                 21.4%                  12.1%                 13.3%                  10.0%                  8.9%                                                                                                       

  LR test                 LR χ2=236.6;p\<0.001   LR χ2=70.6;p\<0.001   LR χ2=236.6;p\<0.001   LR χ2=236.6;p\<0.001   LR χ2=236.6;p\<0.001                                                                                       
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Discussion
==========

This study examined community characteristics affecting unintended pregnancies in Kenya. The multilevel analyses carried out in the study were unique when compared to previous studies in Kenya because it estimated extent of variations in unintended pregnancies attributable to factors other than individual socio-demographic characteristics. These were missed out in previous studies[@R22], ^30,\ 31^. The analysis further demonstrates the fact that pregnancy intention is influenced at multiple levels, which suggests that interventions to reduce unintended pregnancies may achieve more results if they are refocused to give due attention to all levels of influence.

The significance of individual socio-demographic characteristics such as parity, type of marriage, and marital status were upheld in the study in line with findings in previous studies[@R19], [@R20], ^32^ indicating the appropriateness of strategies that target the variables in the current population policy. But contrary to findings in previous studies[@R19], [@R20], ^32^, the study found higher prevalence of unintended pregnancies among educated women. This is possible if the proportion of women reporting unintended pregnancies consists of substantial number of young and unmarried women. An evolving trend already reported in Kenya is the practice of young girls and women with reasonable education to cohabit with male partners without formal marriage^30^. This could give rise to high number of unintended pregnancies among educated women. It is therefore important for programmes to maintain focus on young women particularly those in cohabiting relationships.

Two findings on the community characteristics have implications for policy in the study area. Firstly, the study confirms that the extent of unintended pregnancies in Kenya is high. The 41.9% prevalence found in the study is comparable to the 41% reported in a study conducted in urban slums of Kenya[@R22], although lower than the 47% reported in another study in Kenya^30^. This result also buttressed findings that unintended pregnancies were high in East Africa[@R3]. The high prevalence in Kenya suggests that in spite of the country\'s near universal knowledge of modern contraceptives and modest achievements of the family planning programme since its inception in 1967^35^, more progress needs to be made with respect to utilisation of modern methods as contraceptive knowledge alone cannot address the need either to space pregnancy or limit childbearing.

Unintended pregnancies among women who know about modern contraceptive methods especially educated women, as found in the study, indicate an unmet need for family planning which has adverse effects on women\'s sexual and reproductive health. This could create more demand for unsafe abortions in the country. These were well noted in previous research efforts in the country^30^. The gap between contraceptive knowledge and use may be due to changes in socio-cultural norms of family formation and childbearing. With increasing rise in the proportions of young girls who are delaying marriage and childbearing as a result of education, exposure to sexual intercourse and unintended pregnancies may also be high as revealed in the bivariate analysis. The likelihood will increase if many young women accept cohabitation with male partners prior to formal marital union in the absence of effective contraceptive use.

It is therefore imperative that efforts be scaled up to address xisting unmet needs for family planning among women particularly in rural communities where more women live. The current policy in the country has already noted the need for community participation in contraceptive distribution^35^, but more measures could still be developed if community engagement is strengthened through mobilisation and sensitisation on health issues affecting women\'s health in the communities. For instance, it could be more strategic to allow community members identify how best to distribute and ensure utilisation of modern contraceptives among women in specific communities.

More importantly, contraceptive and family planning programmes for women should be integrated into community economic empowerment programmes because one misconception that usually hinders contraceptive utilisation particularly in rural communities is the belief that a contraceptive is solely for limiting childbearing. The economic and health motivation for family planning may not be clear to many individuals and families in rural communities. Current efforts in the country have only attempted to integrate family planning with HIV/AIDS and other reproductive health services; it is now time to explore the possibility of integrating family planning programmes into community economic empowerment programmes for women. This will serve two purposes. One, it may clear myths and misconception that family planning solely focuses on childbearing by providing information on the non-demographic or non-health benefits of family planning use. Two, it will help to link family planning to poverty reduction which is one of the factors affecting sexual and reproductive health in the country as noted by the existing population policy^35^.

Secondly and contrary to expectation, the study revealed that women in communities with high prevalence of large ideal family size norm had lower prevalence of unintended pregnancies, and women in communities with high media exposure and education had higher prevalence of unintended pregnancies. These results are subtle and needs careful interpretation. In communities with either large family size norm or communities with low media exposure, there is a likelihood of wrong perception of what constitute unintended pregnancies. In traditional communities, children are cultural imperatives and childbearing is the main role for being a wife[@R2]. In such settings, unintended pregnancies are likely to be grossly under-reported. This also accounts for why some women give non-numeric responses to survey questions on their ideal family size[@R2]. On the contrary, educated women and women with reasonable exposure to mass media are likely to understand the meaning of unintended pregnancies, and give more accurate report of its incidence or prevalence than women in traditional communities. This may explain higher prevalence in communities with higher education and exposure to mass media as found in the study. It is therefore not out of place to explore different indicators for measuring unintended pregnancy for women in modern and traditional settings. Alternatively, the government could partner media institutions in the country to promote more awareness about unintended pregnancies in traditional communities^30^.

In spite of the agreement of most of the findings with earlier findings, the analysis carried out has some drawbacks that may limit inferences made in the study. Though the analysis revealed that the extent of unintended pregnancies was high in the study area, nevertheless, the prevalence may still be an underestimate due to the possibility of some women reporting an unwanted pregnancy as intended during the survey. Besides, the retrospective reporting of pregnancy or fertility intention by some women may not be totally accurate due to challenges in recalling past events. Although findings from the study suggest that community-based family planning initiatives may reduce the prevalence of unintended pregnancies through improved access to family planning methods, the study is not able to identify priority communities for such intervention. This is due to the need to fulfil one of the conditions for which authorisation was granted to the use of the data, that is, ensuring that individuals and communities analysed in the study remain anonymous. Also, the study is not able to ascertain the extent of homogeneity in the communities analysed. The DHS data rarely provides information on the homogeneity or heterogeneity of surveyed communities. However, the existence of mixed populations in some communities may have implications for the significance of contextual effects.

Conclusion
==========

The study confirmed the significance of individual characteristics such as marital status, parity, and spousal violence for understanding pregnancy intention. The study further provided evidence that community-level variables such as community level of teenage motherhood, community media exposure and community fertility norms had influence on the prevalence of unintended pregnancies in Kenya. Community sensitization and mobilization should be central to all efforts aiming to reduce prevalence of unintended pregnancies. The possibility of integrating family planning programme with community economic empowerment programme for women in the communities should be explored.
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